though when familial, pedigrees demonstrated autosomal dominant inheritance with variable penetrance. Several references to an autosomal recessive pattern have been noted.'4,30The coincidental findings of radial dysplasia and amegakaryocytic thrombocytopenia (TAR syndrome) have been reported to occur with trisomy IS2' and in siblings without a positive family h i s t~r y .~.~~ Spontaneous appearance of TAR syndrome exclusively in siblings, and its occurrence with abnormalities of chromosome 18, suggests spontaneous mutation of parental gametes at an early stage in meiosis.
This article presents two siblings who probably manifest spontaneous mutations of bilateral radial dysplasia and amegakaryocytic thrombocytopenia (TAR). A complete review of parental ancestry failed to reveal other congenital limb anomalies.
CASE REPORTS
Case I. A seven-year-old white boy was the 5 Ib 14 oz product of a full-term, uncomplicated pregnancy and unremarkable labor and delivery. His mother denied drug ingestion or illness during pregnancy. At birth, he was noted to have bilateral radial aplasia. At 12 hours, diffuse petechiae were noted. Platelet count at this time was 44,000 and hemoglobin was 20.5 mg percent. His stools were persistently guaiac positive, and his hemoglobin gradually fell to 6.8 mg percent after the first week. His platelet count remained stable between 40,000 to 50,000, reticulocyte count was greater than 8%, and direct and indirect Coombs were negative. A bone marrow aspirate revealed reduced megakaryocytes thus confirming the diagnosis of thrombocytopenia. Throughout the initial 18 to 22 months, platelet counts ranged between 29,000 to 100,000, hematocrit remained stable between 30% to 35%, and there were no bleeding problems.
At 22 months, the patient underwent bilateral anterior Z-plasties of the elbows and centralizations of the carpus on the ulna with longitudinal Kirschner wire stabilization. Postoperatively, he was immobilized in bilateral long-arm casts. At six weeks, the Kirschner wire was removed, and he was immobilized in long-arm casts for another four weeks. No other splinting was employed. Over the next six to 12 months, there was a gradual recurrence of radial deviation of the hands. At 5% years of age, examination of the upper extremities revealed foreshortening of both forearms and flexion contractures between 45" to 60" at the elbows with both hands radially deviated 90". During the previous 3% years, platelet counts were consistently greater than 150,000, and his hematocrit was stable. He then underwent bilateral anterior capsular release of his elbows.
The patient was first evaluated at the University of Florida Medical Center when he was seven years old. Examination of the upper extremities revealed 60" to 90" flexion contractures of the elbows, hypoplastic, adducted thumbs, and 70" to 80" radial deviation of both hands which was not completely correctable passively (Fig. 1 ). His platelet count was 192,000 and his hematocrit was 38%. At this time, he underwent repeat centralization of the left ulna with longitudinal Kirschner wire stabilization (Fig. 2) according to the technique described by Lamb." Case 2. The four-year-old brother of the patient in Case I was also a product of an unremarkable full-term pregnancy and uncomplicated labor and delivery. X-rays revealed bilateral radial aplasia. Platelet count a t birth was 27,000. He required emergent platelet transfusions at three days of age when bright red blood was noted in his stools. Within the first three months, several blood transfusions were required and platelet counts remained within the 20,000 to 40,000 range. At age 12 months, the platelet count was 57,000 and has remained greater than 100,000 since age 18 months.
At three years of age, elbow range of motion was 45" to 100" bilaterally. Examination of his upper extremities revealed bilateral radial deviation of the hands, foreshortened forearms, and hypoplastic thumbs. At this time, he underwent centralization of his right ulna with V-Y skin advancement of the radial aspect of the wrist and longitudinal Kirschner wke stabilization. This was removed at six wer.ks of age. The deformity gradually recurred by age four.
The patient was first seen at the University of Florida Medical Center at 4% years. Centralization of the left ulna was performed. Platelet count at this time was 157,000 and his hematocrit was ?9'% ( Figs. 3 and 4 ). Because of proximal prntrusion of the Kirschner wire through the olecranon and skin at the elbow, it was removed several months postoperatively. The patient will be maintained in an external orthosis indefinitely (Fig. 5 ).
DISCUSSION
In the neonate with recognized radial dysplasia, petechiae, melanotic stools, or obvious rectal bleeding may be major clues to the concomitant existence of amegakaryocy-tic t hrombocytopenia (TAR syndrome).'".lx Intracranial hemorrhage has been reported' in newborns with this syndrome, and may be life-threatening. Consequently, a complete blood count, including a platelet count, should be obtained immediately on all neonates born with radial dysplasia. Early and continued hematologic support may be necessary through the first year of life while normal platelet formation is suboptimal. Spontaneous improvement in thrombogenesis usually occurs after 12 months, providing sufficient and stable platelet counts and, subsequently, an excellent p r o g n~s i s . '~,~~ Amegakaryocytic thrombocytopenia must be differentiated from macrocytic anemia with pancytopenia, which may also be associated with radial dysplasia (Fanconi's synd r~m e ) .~~"~" The latter usually becomes manifest at three to five years of age and may require splenectomy, if only to slightly improve an otherwise dismal p r o g n o~i s .~.~ I n addition, a thorough physical examination is mandatory to identify other abnormalities in the neonate with radial dysplasia. Strabismus,' cleft palate,' anal atresia," tracheoesophageal fistula,2" hypoplastic lung,*' cardiac defects,I6 and renal anomalies2' have been described. Congenital Fici. 5. Case 2. Kirschner wire removed eight weeks postoperation d u e to migration through t h e skin proximally a t t h e olecranon. Correction was maintained with a n orthosis. hip dysplasia," absent biceps,29 and spine' and scapula deformities'' represent the most common associated musculoskeletal defects observed. It is of interest that, while the radius is frequently absent in TAR syndrome, the thumb, albeit hypoplastic, is seldom missing entirely in this syndrome.'* Our two cases also present important concepts in the management of radial dysplasia.
Early splinting and frequent stretching exercises by the parents may be helpful in preventing soft tissue contracture of the radial aspect of the wrist prior to centralization of the ulna. Postoperatively, the corrected centralized posture should be protected by leaving the Kirschner wire in situ or by an orthosis (if the wire is removed) until growth is complete. Early removal of Kirschner wires without adequate splinting may result in gradual recurrence of radial deviation as demonstrated in our cases.
SUMMARY
Two brothers are presented with radial dysplasia in association with amegakaryocytic thrombocytopenia without a positive family history. This probably represents a spontaneous mutation of parental gametes and subsequent autosomal dominant inheritance. A complete hematologic evaluation during infancy is important. Z-plasty of the elbow with intramedullary stabilization and supplemental splinting (after the Kirschner wire is removed) is the recommended treatment.
